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JOINT COMPOUND, WALL ASSEMBLY, AND
METHODS AND PRODUCTS RELATED
THERETO

CROSS-REFERENCE TO RELATED
APPLICATIONS

This patent application is a continuation-in-part patent
application of U.S. patent application Ser. No. 13/842,342,
filed Mar. 15, 2013, which claims the benefit of U.S. Provi-
sional Patent Application No. 61/705,551, filed Sep. 25,
2012. All of the preceding patent applications are incorpo-
rated herein by reference in their entireties.

BACKGROUND OF THE INVENTION

In building construction, different types of claddings are
used as panels for forming interior and exterior wall and
ceiling surfaces. For simplicity, as used herein, it will be
understood that the term “wall” also encompasses ceilings.
Typically, the claddings are in the form of boards (also
referred to as panels) affixed to framing members such as in
balloon framing arrangements known in the art. Examples of
claddings include gypsum board faced with paper, fibrous
mats (e.g., fiberglass), and the like. These and other types of
boards are typically cut to appropriate dimensions and then
fastened to framing members, e.g., with screws, nails, or the
like to form wall sections formed from multiple boards.

Such wall sections are normally finished to provide aes-
thetically pleasing, uniform, and protected surfaces. For
example, two side-by-side boards disposed in the same plane
will form a joint seam between them on vertical walls and
horizontal ceilings. To finish the seam, joint reinforcement
tape is embedded in the seam, along with a layer of joint
compound under the tape, and multiple coats of joint com-
pound applied over the tape. Some boards meet at an angle
such as when forming a corner. Reinforcement bead can be
utilized to hide the corner seam and to protect the corner.
Reinforcement bead can be directly attached to the board
using fasteners, or a layer of joint compound is applied under
the trim to adhere the reinforcement bead to the board. The
installed reinforcement is then concealed with multiple layers
of joint compound applied over the trim. Fasteners used to
affix the board to framing members must also be concealed
with multiple layers of joint compound applied over them.
After the various joint compound applications are dried, the
resulting wall surfaces can be sanded and painted to form the
desired uniform and aesthetically pleasing appearance.

The level of finishing as described above can vary. For
example, with respect to gypsum wallboard, six (6) levels of
gypsum board finish are understood in the art, ranging from
zero (no treatment at all) to level five (the highest level of
finish), as set forth in Gypsum Association document GA-214
and American Society for Testing and Materials (“ASTM”)
C840. The level of finish generally corresponds with the
number of applications of joint compound to seams, trims,
and fasteners. Levels three, four, and five are typically used
for occupied spaces within buildings. For single family
homes, level 4 is the most common level that is implemented.
Level five is less frequently used and usually requires appli-
cation of a skim coat of joint compound across the entire wall
surface.

Conventional approaches for finishing wall assemblies as
described above have not been fully satisfactory. The mate-
rials conventionally used to finish wall assemblies create
significant inefficiencies in the process and also require an
advanced level of skill to use effectively. For example, exist-
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ing joint compounds require three separate coats to be applied
to fasteners as well as multiple coats applied to flat seams
between boards in the same plane and to corner seams. Each
coat must separately dry which introduces significant down-
time in the construction process, particularly since the other
construction trades ordinarily cannot work inside the building
while the wall finishing occurs. Each layer of joint compound
can require about a day to dry, and it typically can take about
a week to install the gypsum board and finish the flat joints,
fasteners, and corner trims for a typical new construction of a
home of 2,400 square feet of living space (corresponding to
about 10,000 square feet of board).

In addition, the need for applying multiple coats of joint
compound requires that the user manipulate the joint com-
pound significantly above the plane of the board. To allow the
board to appear flat to the naked eye (even though it is not),
significant skill and workmanship is required to achieve the
proper visual appearance when the user is functioning above
the plane of the board. The additional layers of joint com-
pound must be feathered out wider and wider from the seam
in a graduated manner to make the seam appear aesthetically
flat. If the user is not significantly skilled, the visual appear-
ance will not be satisfactory.

It will be appreciated that this background description has
been created by the inventors to aid the reader and is neither
to be taken as a reference to prior art nor as an indication that
any of the indicated problems were themselves appreciated in
the art. While the described principles can, in some regards
and embodiments, alleviate the problems inherent in other
systems, it will be appreciated that the scope of the protected
innovation is defined by the attached claims and not by the
ability of the claimed invention to solve any specific problem
noted herein.

BRIEF SUMMARY OF THE INVENTION

One embodiment provides a kit for assembling a wall,
which comprises gypsum boards having at least one tapered
edge with a recess depth at the deepest point from about 0.005
inch to about 0.125 inch. The kit also comprises a drying-type
joint compound with shrinkage ofless than 15% by volume as
measured by ASTM C474-05. The drying-type joint com-
pound comprises a plurality of hollow spheres and a binder
selected from the group consisting of acrylic acid polymers,
acrylic acid copolymers, alkyds, polyurethanes, polyesters,
epoxies, and combinations thereof. The hollow spheres have
an average isostatic crush strength of at least about 250 psi as
measured according to ASTM D3102-78. The density of the
spheres is from about 0.0015 1b/in® (about 0.04 g/cm®) to
about 0.04 Ib/in® (about 1.1 g/cm?).

Further embodiments include kits in which the joint com-
pound exhibits shrinkage of about 2% or less by volume, as
measured by ASTM C474-05.

In some embodiments, the joint compound is substantially
free of at least one of the following: setting minerals, bulk
filler, clays, starch, mica, calcium carbonate, expanded per-
lite, calcium magnesium carbonate, limestone, calcium sul-
fate dihydrate, attapulgite clay, kaolin clay, talcs and diato-
maceous earth.

At least some kits are formulated with a joint compound in
which the binder has a glass transition temperature (Tg) from
about 32° F. to about 70° F.

The hollow spheres can be made of various materials,
including lime boro-silicate, polystyrene, ceramic, recycled
glass, expanded glass, lightweight polyolefin, and any com-
bination thereof. Some joint compounds may further com-
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3
prise a nonionic surfactant having a hydrophilic-lipophilic
balance (HLB) from about 3 to about 20.

Further embodiments include methods for assembling a
wall, which utilize a first gypsum board and a second gypsum
board, each of the boards having at least one tapered edge
with a recess depth at the deepest point from about 0.005 inch
to about 0.125 inch, and a drying-type joint compound with
shrinkage of less than 15% by volume as measured by ASTM
C474-05, the drying-type joint compound comprising a plu-
rality of hollow spheres and a binder selected from the group
consisting of acrylic acid polymers, acrylic acid copolymers,
alkyds, polyurethanes, polyesters, epoxies, and combinations
thereof; wherein the hollow spheres have an average isostatic
crush strength of at least about 250 psi as measured according
to ASTM D3102-78; and wherein the density of the spheres is
from about 0.0015 Ib/in® (about 0.04 g/cm?) to about 0.04
Ib/in® (about 1.1 g/cm®). In the methods, the two gypsum
boards are joined together such that the tapered edges of the
two boards create a seam; and the drying-type joint com-
pound is then applied over the seam. Some advantageous
methods include those in which the drying-type joint com-
pound is applied in one coat only. In some embodiments, the
seam between the first gypsum board and the second gypsum
board is further reinforced with a joint tape.

In some embodiments, the first gypsum board and the
second gypsum board have a face surface and a back surface.
The face surface of the first gypsum board and the face surface
of the second gypsum board have at least one tapered edge,
while the back surfaces are not tapered. In the methods, the
two gypsum boards may be joined at the tapered edges to
create a seam such that the two face surfaces stay on the same
side and create a combined face surface, and the joint com-
pound is applied over the seam on the combined face surface
only.

Embodiments include installation methods performed in
less than 72, 48 or 24 hours. Some embodiments contemplate
methods by which installation is completed in two days.

The joint compound composition comprises, consists, or
consists essentially of binder selected from acrylic acid poly-
mers, acrylic acid copolymers, alkyds, polyurethanes, poly-
esters, epoxies, and combinations thereof. The composition
also comprises a plurality of hollow spheres. The spheres
desirably have an average isostatic crush strength of at least
about 100 psi as measured according to ASTM D3102-78.

In another aspect, the invention provides a joint compound
composition consisting essentially of (a) latex emulsion
binder in an amount from about 3% to about 90% by weight
of the wet composition; (b) a plurality of hollow spheres
having an average isostatic crush strength of at least about 100
psi as measured according to ASTM D3102-78, wherein the
spheres are present in an amount from about 5% to about 25%
by weight of the wet composition; (¢) nonionic surfactant in
an amount from about 0.001% to about 5% by weight of the
wet composition; and (d) humectant in an amount from about
0.001% to about 3% by weight of the wet composition; and,
optionally, (e) defoamer in an amount from about 0.05% to
about 5% by weight of the wet composition; (f) rheological
modifier in an amount from about 0.1% to about 5% by
weight of the wet composition; (g) biocide, in an amount from
about 0.1% to about 1.5% by weight of the wet composition;
(h) bulk filler, such as calcium carbonate or limestone in an
amount from about 1% to about 40% by weight of the wet
composition; and (i) delaminated clay, such as kaolin clay, in
an amount from about 0.1% to about 5% by weight of the wet
composition.

In another aspect, the invention provides a wall assembly
comprising, consisting of, or consisting essentially of two
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adjacent boards, joined by a seam. Only one-coat of the joint
compound is applied over the seam to provide a uniform
aesthetic appearance. The joint compound composition com-
prises binder selected from acrylic acid polymers, acrylic acid
copolymers, alkyds, polyurethanes, polyesters, epoxies, and
combinations thereof. The composition also comprises a plu-
rality of hollow spheres. The spheres desirably have an aver-
age isostatic crush strength of at least about 100 psi as mea-
sured according to ASTM D3102-78. The wall assembly
further comprises dimensionally stable, non-swelling flat
joint tape embedded in the seam.

In another aspect, the invention provides a method of treat-
ing a wallboard assembly of two adjacent boards joined by a
seam. The method comprises, consists of, or consists essen-
tially of applying joint tape and one coat of the joint com-
pound composition to the seam. The joint compound compo-
sition comprises binder selected from acrylic acid polymers,
acrylic acid copolymers, alkyds, polyurethanes, polyesters,
epoxies, and combinations thereof. The composition also
comprises a plurality of hollow spheres. The spheres desir-
ably have an average isostatic crush strength of at least about
100 psi as measured according to ASTM D3102-78. The
method further comprises drying the composition.

In another aspect, the invention provides a reinforcement
trim for protecting a seam of two adjacent boards having
opposing face and back surfaces, the faces being disposed
with respect to each other at an angle between the board faces.
The trim comprises, consists of, or consists essentially of
paper face comprising non-swelling synthetic paper facing
material and a backing. For example, the facing material can
be laminated to a sturdy, rust-resistant material designed to
impart superior long term corner angle joint reinforcement
that exceeds the minimum performance requirements estab-
lished in ASTM C1047-10a (Standard Specification for
Accessories for Gypsum Wallboard and Gypsum Veneer
Base) for crack resistance and chipping, resulting in corner
vertex that remains straight during normal building move-
ment and/or displacement and daily wear-and-tear. In some
embodiments, the backing comprises metal such as galva-
nized steel and/or other backing material having the aforesaid
desired properties, including, for example, composite lami-
nate structure, layered paper, thermoplastic, thermoset, car-
bon fiber, polyester, polycarbonate, spun polyolefin, natural
or synthetic fiber, woven material, and the like.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a wall assembly.

FIGS. 2A-2B are alternative sectional views taken substan-
tially from the line 2-2 of FIG. 1, wherein FIG. 2A illustrates
a conventional taper for comparative purposes, while FIG. 2B
illustrates a shallower taper in accordance with embodiments
of the invention.

FIGS. 3A-3B are alternative sectional views of a finished
joint of two wallboards with tapered edges abutting, wherein
FIG. 3A illustrates a joint with conventional wide feathering
of joint compound for comparative purposes, while FIG. 3B
illustrates narrower feathering of joint compound, closer to
the plane ofthe board, in accordance with embodiments of the
invention.

FIGS. 3C-3D are alternative sectional views of a finished
joint of two wallboards with square (i.e., non tapered) edges
abutting, wherein FIG. 3C illustrates a conventional joint
with wide feathering of joint compound for comparative pur-
poses, while FIG. 3D illustrates narrower feathering of joint
compound, closer to the plane of the board, in accordance
with embodiments of the invention.
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FIGS. 4A and 4B are exploded perspective views depicting
reinforcement trim to be applied to a corner formed from two
wallboards, wherein FIG. 4A shows an outside corner with
angle (x), while FIG. 4B shows an inside corner with angle
W)
FIG. 5 illustrates two adjoining boards affixed to a framing
skeleton, wherein the V-shaped cut away shows the presence
of'adhesive on framing members in accordance with embodi-
ments of the invention.

FIGS. 6-7 illustrate installations of wall assemblies, where
FIG. 7 illustrates a finished room installation after painting,
and FIG. 8 illustrates taped joints prior to depositing joint
compound.

FIG. 8 depicts corner reinforcement trims in accordance
with embodiments of the invention.

FIG. 9 depicts corner reinforcement trim being affixed to
an inside corner with a pressure adhesive in accordance with
embodiments of the invention.

FIGS. 10-11 depict seating reinforcement trip into corners
with a roller device in accordance with embodiments of the
invention.

FIG. 12 depicts corner reinforcement trims in accordance
with embodiments of the invention.

FIG. 13 depicts wall assemblies showing corner reinforce-
ment trims installed on inside and outside corners in accor-
dance with embodiments of the invention.

FIG. 14 depicts a reinforcement trim for an inside corner
with one coat of joint compound in accordance with embodi-
ments of the invention.

FIG. 15 depicts a sanded one-coat finish both for a joint in
the machine (horizontal, as shown) direction and for a butt
joint (vertical, as shown) in accordance with embodiments of
the invention.

FIG. 16 depicts wall assembly installation with joint treat-
ment applied.

FIG. 17 depicts a treated wall assembly with a V cut to
show framing member with adhesive and one coat of joint
compound illustrating narrow feathering in accordance with
embodiments of the invention.

FIG. 18 depicts a conventional joint treatment system with
joint tape embedded in joint compound with two additional
joint compound applications over the tape requiring a wide
feathering of the joint compound for comparison purposes.

FIGS. 19-21 illustrate the progression of a flexural strength
test for sample 2A of Example 2 for comparison purposes.

FIGS. 22-24 illustrate the progression of a flexural strength
test for sample 2B of Example 2 for comparison purposes.

FIGS. 25-27 illustrate the progression of a flexural strength
test for sample 2C of Example 2 in accordance with embodi-
ments of the invention.

FIGS. 28-29 depict the flexural strength for sample 2C of
Example 2 in accordance with embodiments of the invention.

FIG. 30 is a box plot chart displaying the tension displace-
ment when the first crack was observed and was measured in
inches (Y-axis) and various joint compounds in accordance
with embodiments of the invention and comparative
examples (X-axis).

FIG. 31 is a box plot chart displaying the load (Ibs) when
the first crack was observed and was measured in pounds (Ibs)
(Y-axis) and various joint compounds in accordance with
embodiments of the invention and comparative examples
(X-axis).

FIG. 32 is a box plot chart displaying the shear displace-
ment when the first crack was observed and was measured in
inches (Y-axis) and various joint compounds in accordance
with embodiments of the invention and comparative
examples (X-axis).
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FIG. 33 is a box plot chart displaying the shear peak dis-
placement when the first crack was observed and was mea-
sured in inches (Y-axis) and various joint compounds in
accordance with embodiments of the invention and compara-
tive examples (X-axis).

FIG. 34 is a box plot chart displaying the shear displace-
ment ratio (i.e., a ratio of peak displacement at joint system
failure to displacement at first crack) (Y-axis) and various
joint compounds in accordance with embodiments of the
invention and comparative examples (X-axis).

FIG. 35A illustrates a modified ASTM E72 racking assem-
bly system with an 8'x8' (about 2.4 mxabout 2.4 m) assembly
prepared from 2"x4" wood studs (about 5 cmxabout 10 cm).
The wood studs are not shown.

FIG. 35B illustrates the modified ASTM E72 racking
assembly system of FIG. 35A configured with the 2"x4"
wood studs placed 16 inches (about 0.4 m) apart.

FIG. 35C illustrates the modified ASTM E72 racking
assembly system of FIG. 35B, where the bottom was rigidly
fixed to the structure, and a force was applied at the top left
corner by a hydraulic ram programmed to run a sinusoidal
waveform with varying amplitudes.

FIGS. 36A to 36C show the drying profile of the joint
compounds of the present invention compared with the con-
ventional joint compounds for a thick coat, i.e., about ¥s
inches (about 0.5 cm), in which the percent of water evapo-
rated (Y-axis) was plotted against the incremental drying
times represented along the (X-axis). FIG. 36A shows the
drying profiles in a moderate environment, e.g., 75° F. and
50% relative humidity. FIG. 36B shows the drying profiles in
a hot and dry environment, e.g., 95° F. and 10% relative
humidity. FIG. 36C shows the drying profiles in a cold and
humid environment, e.g., 40° F. and 80% relative humidity.

FIGS. 37A to 37C show the drying profile of the joint
compounds of the present invention compared with the con-
ventional joint compounds for a thin coat, i.e., about Vs
inches (about 0.2 cm), in which the percent of water evapo-
rated (Y-axis) was plotted against the incremental drying
times represented along the (X-axis). FIG. 37A shows the
drying profiles in a moderate environment, e.g., 75° F. and
50% relative humidity. FIG. 37B shows the drying profiles in
a hot and dry environment, e.g., 95° F. and 10% relative
humidity. FIG. 37C shows the drying profiles in a cold and
humid environment, e.g., 40° F. and 80% relative humidity.

DETAILED DESCRIPTION

Disclosed are aspects of board finishing systems. For
example, in various aspects, disclosed are kits, gypsum
boards, joint compound compositions, wall assemblies,
methods of treating walls, and products related to any of the
foregoing, including reinforcement trim, e.g., for protecting
corners where boards meet, fasteners, and joint tape. The joint
compound preferably is a drying type composition with
reduced shrinkage property, and includes binder and hollow
spheres, resulting in an ultra lightweight formulation in some
embodiments. The joint compound composition can be
applied in a one-coat treatment in preferred embodiments.
Other aspects of board finishing system accommodate such a
one-coat treatment to allow a user to manipulate the com-
pound closer to the plane of board as compared with conven-
tional formulations.

In various embodiments, the present invention relates to
joint compound compositions, board finishing systems, wall
assemblies, methods of treating walls, and products related to
any of the foregoing, including reinforcement trim, e.g., for
protecting corners where boards meet, fastener, and joint
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tape. Various aspects of the invention advantageously impart
considerable efficiencies in the finishing of wall assemblies
comprising cladding, such as gypsum drywall, mat-faced
board (e.g., having fiberglass facing), and the like. For
example, the present invention allows for wall finishing to
take place with significantly fewer steps required for any
given desired finish level, e.g., a level 4 finish in accordance
with Gypsum Association document GA-214 and/or ASTM
C840 (“level 4”). As a result, wall finishing can occur more
rapidly with less downtime. In addition, wall finishing in
accordance with aspects of the invention requires less skill by
users during cladding installation.

One aspect of the invention is predicated, at least in part, on
the surprising and unexpected discovery of joint compound
composition that exhibits low shrinkage. As a result, the joint
compound advantageously can be applied in fewer coats than
conventional joint compounds. In some embodiments, only
one coat of joint compound is used over fasteners, joint tape,
or reinforcement trims. However, if desired, more than one
coat (e.g., two or three coats) may be applied depending on
the level of finish desired. For example, conventional systems
suffer from significant shrinkage, such as, for example,
exceeding 15%, e.g., about 18% or greater. Embodiments of
the invention provide considerably less shrinkage. Embodi-
ments of joint compound also exhibit desirable flexibility
properties and can be sanded readily and, desirably, do not
crack.

Because the joint compound composition can be applied in
fewer coats, advantageously, a user can manipulate the joint
compound closer to the plane of the board. Conventionally, in
multi-coat (e.g., 3 coats or more) systems, the user must
broadly feather the joint compound across a wide radius from
the seam to provide a visual illusion of a flat surface. Signifi-
cant skill is required for the user to achieve such appearance
when the joint compound thickness elevates significantly
above the plane of board and board seams. By using a one-
coat joint compound in accordance with embodiments of the
invention, a user will not need to feather the joint compound
as widely, and less skill is necessary to achieve a flat visual
appearance. In some embodiments, board is specially
designed to have a smaller taper than conventional board or
no taper at all (i.e., squared edge) in the machine direction
edges as described herein.

In other aspects, the invention provides for a special non-
swellable material that can be used in joint tape as well as for
a face layer in reinforcement trim composite used to conceal
and protect wall corners where two boards meet at an angle
(e.g., an “inside” corner or “outside” corner as understood in
the art). The trim can also include a backing (e.g., comprising
metal or other material) to provide rigidity and support.

Adhesive can be used in various aspects of the invention. In
some embodiments, the adhesive is an aqueous quick-drying
adhesive such as an aqueous wall covering adhesive (e.g.,
such as those marketed by Roman Adhesives), an aqueous
bonding agent (e.g., such as those marketed by United States
Gypsum Company), or an aqueous latex emulsion glue (e.g.,
such as those marketing by OSI). For example, such adhesive
can be applied to framing members to minimize the number
of fasteners used to hang board. Adhesive can also be used to
facilitate application of joint tape and reinforcement trim in
accordance with embodiments of the invention.

A fastener, in accordance with embodiments of the inven-
tion, can be used to accommodate a single coat of joint com-
pound. For example, the fastener can include a concave head
design to create a dimpled effect although other fasteners are
possible, including staples or other drywall screws. One or
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more of these various aspects can be combined in a board
finishing system in accordance with embodiments of the
invention.

Reference is now made to the figures to depict advanta-
geous illustrative embodiments of the invention. FIG. 1
depicts a wall assembly 100 comprising three boards 110,
112, and 114 which are affixed to framing members 116 by
way of fasteners 118. Any suitable cladding can be used as the
board. For example, gypsum board normally comprises a core
comprising an interlocking matrix of crystalline gypsum with
desired additives such as polyphosphate, starch, dispersant,
accelerator, retarder, etc., between two cover sheets in a sand-
wich structure. The core can optionally comprise a skim coat
disposed on a core surface facing one or both cover sheets.
The invention is not limited with respect to the techniques for
manufacturing the cladding, and the board can be made in any
suitable manner as known in the art.

The framing members 116 are desirably provided with
adhesive 120 to promote adhesion to the boards 110, 112, and
114 and to allow the use of fewer fasteners 118 than are used
in conventional systems. Since fasteners need to be covered
by joint compound, reducing the number of fasteners is
thereby advantageous in terms of efficiency, ease, and quality
of installation.

Board edges are generally identified as being in the
machine direction or cross direction based on how the board
is made on the manufacturing line. Edges along the machine
direction are normally the longer edges and are usually
wrapped with cover sheet (e.g., made of paper) during board
manufacture in which a cementitious slurry is deposited on a
moving cover sheet (e.g., on a conveyor) to initially form a
long, continuous ribbon of board precursor, which is eventu-
ally cut in the cross direction to desired dimensions as known
in the art (e.g., 4'x8'; 4'x10'; 4'x12'; etc., although different
widths and lengths are possible, including 36 inch wide
board, or 54 inch wide board). For example, board 110 has
machine direction edges 122 and 124 and cross-machine
edges 126 and 128. Similarly, board 112 has machine direc-
tion edges 130 and 132 and cross-machine edges 134 and 136,
while board 114 has machine direction edges 138 and 140 and
cross-machine edges 142 and 144. As discussed in FIGS. 2A
and 2B below, the machine edges are typically tapered. The
cut cross-machine edges are normally not tapered.

Two boards can meet in various configurations to form a
seam, often referred to as a joint. Since machine edges are
tapered while cross machine joints are not tapered, the nature
of'the joints will vary depending on which edges of the boards
meet. When a machine direction edge of one board meets a
machine direction board of another board, a machine direc-
tion joint is formed where two tapers meet to form a recess.
When a cross direction edge of one board meets a cross
direction edge of another board, a butt joint, without tapers, is
formed. As seen in FIG. 1, boards 110 and 112 join to form a
machine direction joint 146, and boards 112 and 114 join to
form a butt joint 148.

To illustrate the tapered edges in the machine direction of
board, reference is made to FIGS. 2A and 2B, which are
sectional views, illustrating alternate depths for the taper
from board 110. A board core 210 has a top surface 212 and
bottom surface 214. Normally a top cover sheet facing top
surface 212 wraps around machine edge 124 and meets a
bottom paper which faces bottom surface 214. It will be
understood that the sandwich structure of board 110 with core
210 between two cover sheets is typically formed upside
down such that the top surface 212 is on the bottom. If desired,
during manufacture, the board can be flipped prior to entry
into a kiln for drying excess water. The core 210 can option-
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ally comprise skim coats as known in the art, e.g., on top
surface 212 and/or bottom surface 214.

FIG. 2A shows a conventional taper 216 with a significant
depth (D) for thereby defining a recess 218. Since conven-
tional joint compound is susceptible to significant shrinkage,
the depth (D) is large to accommodate receiving copious
amounts of joint compound in recess 218 for embedding joint
tape therein to compensate for the shrinkage upon drying. The
taper with substantial depth (D) is further designed to assist
the user by reducing the height above the plane ofthe board in
which additional coats of joint compound are manipulated in
conventional systems. For example, conventional tapers can
define a recess depth of about 0.08 inch at the deepest point.
Even with such conventional depth (D) on the taper, the user
must still undesirably manipulate joint compound consider-
ably high above the plane of the board.

FIG. 2B illustrates an alternate taper in accordance with
embodiments of the invention. A board core 220 has a top
surface 222 and bottom surface 224. Normally a top cover
sheet facing top surface 222 wraps around machine edge 124
and meets a bottom paper which faces bottom surface 224.
The core 220 can optionally comprise skim coats as known in
the art, e.g., on top surface 222 and/or bottom surface 224.
During manufacture, the board can be formed upside down
initially and flipped as desired as described above.

As seen in FIG. 2B, the taper 226 has a depth (D) that is
considerably smaller than what is conventional, as shown in
FIG. 2A. Such a taper 226 defines a recess 228 which is
smaller than conventional and is particularly useful with low
shrinkage joint compound in accordance with embodiments
of the invention. In some embodiments, no taper is provided
even in the machine direction such that the board has a square
edge (i.e., D=zero). Thus, since no taper is possible in various
embodiments, the taper 226 can define a recess depth at the
deepest point from about 0 inch to about 0.05 inch, e.g., from
about 0 inch to about 0.04 inch, 0 inch to about 0.03 inch, 0
inch to about 0.02 inch, 0 inch to about 0.015 inch, 0.005 inch
to about 0.05 inch, 0.005 inch to 0.125 inch, 0.005 inch to
about 0.04 inch, 0.005 inch to about 0.03 inch, 0.005 inch to
about 0.02 inch, 0.005 inch to about 0.015 inch, 0.01 inch to
about 0.05 inch, 0.01 inch to about 0.04 inch, 0.01 inch to
about 0.03 inch, 0.01 inch to about 0.02 inch, etc.

FIGS. 3A-3D are sectional views, illustrating different
arrangements for level 4 finishing of a joint between two
wallboards. Particularly, FIGS. 3A and 3B illustrate a joint
between two tapered boards (e.g., boards adjoining along
machine direction) where FIG. 3A illustrates a conventional
system with multiple coats of joint compound for compara-
tive purposes, and FIG. 3B illustrates one coat of joint com-
pound in accordance with embodiments of the invention.
FIGS. 3C and 3D illustrate a joint where two square edges
meet without taper (e.g., in a butt joint or machine direction
joint without taper). In this respect, FIG. 3C illustrates a
conventional multi-coat system for comparative purposes
while FIG. 3D illustrates application of one coat of joint
compound in accordance with embodiments of the invention.
While board cores are shown, it will be understood that cover
sheets can be applied as described above.

In FIG. 3A, a board assembly 300 comprises a first board
302 having a core 304 and a tapered edge 306. A second board
308 comprises a core 310 and tapered edge 312. Tapered
edges 306 and 312 meet to form a tapered joint 314. Tape 316
is applied over joint 314. Conventional systems require a joint
compound layer 318 for embedding tape 316 over joint 314.
Conventional dispensing tools can be used to dispense tape
316 and joint compound layer 318 together. After allowing
joint compound layer 318 to dry, a joint compound second
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layer 320 is applied over the tape 316. Then, after the second
layer 320 dries, a joint compound third layer 322 is applied
over second layer 320. The three layers of joint compound
318, 320, and 322 are required in conventional systems to
compensate for the significant shrinkage resulting from con-
ventional joint compound chemistry.

FIG. 3B depicts a one-coat system in accordance with
illustrative embodiments of the invention. A board assembly
324 comprises a first board 326 having a core 328 and tapered
edge 330. A second board 332 comprises a core 334 and
tapered edge 336. It will be understood that the tapered edges
330 and 336 both can have a smaller slope than conventional
tapered edges 306 and 312 depicted in FIG. 3A and as
described in relation to FIG. 2B above. Tapered edges 306 and
312 meet to form a tapered joint 338. Tape 340 can be applied
over joint 338 by way of adhesive 342. The adhesive 342 can
be in any suitable arrangement relative to tape 340, but in
some embodiments the adhesive is on a bottom surface of the
tape 340 and is optionally protected by adhesive liner. The
adhesive can be any suitable adhesive, e.g., applied by pres-
sure (such as by hand, knife, roller or other device). Unlike the
conventional arrangement illustrated in FIG. 3A, only one
joint compound layer 344 is required as shown in FIG. 3B.

FIGS. 3C-3D illustrate alternate embodiments for a square
edged joint (i.e., without taper) as might be used in a butt joint
or square edged machine direction joint. In FIG. 3C, a board
assembly 346 comprises a first board 348 having a core 350
and a straight edge 352. A second board 354 comprises a core
356 and straight edge 358. Straight edges 352 and 358 meet to
form a square edged joint 360. Tape 362 is applied over joint
360. Conventional systems require a joint compound layer
364 for embedding tape 362 over joint 360. As noted above,
conventional dispensing tools can be used to dispense tape
362 and joint compound layer 364 together. After allowing
joint compound layer 364 to dry, a joint compound second
layer 366 is applied over the tape 362. Then, after the second
layer 366 dries, a joint compound third layer 368 is applied
over second layer 366. The three layers of joint compound
318, 320, and 322 compensate for the significant shrinkage in
conventional joint compounds.

FIG. 3D depicts a one-coat system for square joint in
accordance with illustrative embodiments of the invention. A
board assembly 370 comprises a first board 372 having a core
374 and straight edge 376. A second board 378 comprises a
core 380 and straight edge 382. Straight edges 376 and 382
meet to form a square edge joint 384. Tape 386 can be applied
over joint 384 by way of adhesive 388. The adhesive 388 can
be in any suitable arrangement relative to tape 386, but in
some embodiments the adhesive is on a bottom surface of the
tape 386 and is optionally protected by adhesive liner. The
adhesive can be any suitable adhesive, e.g., applied by pres-
sure. Unlike the conventional arrangement illustrated in FIG.
3C, only one joint compound layer 390 is required as shown
in FIG. 3D.

Conventional systems, as shown in FIGS. 3A and 3C,
require the three layers of joint compound (318, 320, and 322)
and (364, 366 and 368) which results in the user having to
manipulate the joint compound significantly above the plane
(P) of the board at a height (H) as shown. The height (H) is
even more extreme in squared edged embodiments (as are
typical with respect to butt joints) such as shown in FIG. 3C,
inasmuch as there is no taper below the plane (P) of the board
to receive some compound. For example, the height (H) of
conventional systems can be, at least about 0.1 inch, e.g., at
least about 0.125 inch or higher. The user must have signifi-
cant skill to manipulate the compound to appear flat to the
naked eye when functioning that high above the plane of the
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board. Typically, the joint compound is progressively feath-
ered further and further away from the joint 314 or 360,
respectively. Because of the significant height (H), the feath-
ering is at a substantial width (W) as shown to give the visual
appearance of a flat covered joint. For example, the width (W)
of conventional embodiments as shown in FIGS. 3A and 3C
can be at least about 30 inches, e.g., about 36 inches or more
in conventional systems.

The inventive embodiments illustrated in FIGS. 3B and 3D
advantageously resultin smaller height (H) and width (W) for
depositing and feathering the joint compound as compared
with the (H) and (W) for the corresponding conventional
arrangements set forth in FIGS. 3A and 3C, respectively. This
is because the user is not required to function as high above
the plane (P) of the board and thusly does not need to feather
the compound layer 344 and 390, respectively, as far wide as
in the conventional systems of FIGS. 3A and 3C. For
example, the height (H) in some inventive embodiments can
be under 0.1 inch and, preferably, the height (H) is under 0.7
inch, such as about 0.0625 inch or less or about 0.05 inch or
less (e.g., 0.02 inch to about 0.1 inch, 0.02 inch to about 0.07
inch, 0.02 inch to about 0.0625 inch, about 0.02 inch to about
0.05 inch, about 0.05 inch to about 0.1 inch, about 0.05 inch
to about 0.07 inch, about 0.05 inch to about 0.0625 inch, etc.).
Similarly, the width (W) of embodiments of FIGS. 3B and 3D
for feathering the joint compound 344 and 390, respectively,
can be considerably smaller than the width (W) of corre-
sponding conventional systems (e.g., as shown in FIGS. 3A
and 3C). For example, the smaller width (W) of advantageous
embodiments of the invention can be about 20 inches or
smaller, such as about 18 inches or smaller, 15 inches or
smaller, 12 inches or smaller (e.g., about 5 inches to about 20
inches, about 5 inches to about 15 inches, about 5 inches to
about 12 inches, about 5 inches to about 10 inches, etc.).

FIGS. 4A and 4B depict illustrative embodiments for treat-
ing seams where boards meet at an angle, e.g., to form a wall
corner. Corner angle reinforcement trim can define and rein-
force the corner angles, provide continuity between intersect-
ing gypsum board planes, and conceal gypsum panel corner
seams when covered with compound. For example, to illus-
trate an outside corner, FIG. 4A depicts a wall assembly 400
comprising a first board 410 having a face 412. A second
board 420 has face 422. The boards 410 and 420 meet at an
angle to form a corner seam 424 adjacent to a face edge 426
of board 410. The angle (x) is defined by the intersection of
the faces 412 and 422 in what is understood in the art as an
outside angle forming an outside corner. The outside angle
can be any suitable angle depending on the wall configuration
and dimensions as understood in the art. Typically, the angle
(x) is a reflex angle as shown in FIG. 4A, i.e., an angle
exceeding 180°, although smaller angles are possible in more
unique corners. For example, in some embodiments, the
angle (x) can be in a range of, e.g., from about 180° to about
300°, including angles near 270°, such as from about 230° to
about 330°, from about 250° to about 310°, about 260° to
about 300°, about 260° to about 280°, about 265° to about
275°, or about 268° to about 272°.

As seen in exploded view of FIG. 4A, a reinforcement trim
428 is applied over the outside corner seam 424 and face edge
426 to cover and protect the edge 426 and seam 424. Trim 428
comprises a trim face 430 with reinforcement backing 432,
which has a width that does not extend as far as the width of
the trim face 430 in some embodiments. Adhesive 434 is used
to apply the trim 428 over the outside corner seam 424 and
face edge 426. Joint compound, including one coat joint
compound in accordance with embodiments of the invention,
is applied over the trim to hide the trim and seam. After it is
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applied and dried, the compound can be sanded and painted to
provide a uniform aesthetic appearance.

To illustrate an inside corner, FIG. 4B depicts a wall assem-
bly 450 comprising a first board 452 having a face 454. A
second board 460 has face 462. The boards 452 and 460 meet
atan angle to form a corner seam 464. The angle (y) is defined
by the intersection of the faces 454 and 462 in what is under-
stood in the art as an inside angle forming an inside corner.
The inside angle can be any suitable angle depending on the
wall configuration and dimensions as understood in the art.
Typically, the angle (y) is an angle below 180°, although
larger angles are possible in more unique corners. For
example, in some embodiments, the angle (y) can be in a
range of e.g., about 30° to about 180° or from about 45° to
about 135°, including angles near 90°, such as from about 60°
to about 120°, about 70° to about 110°, about 80° to about
100°, about 85° to about 95°, or about 88° to about 92°.

As seen in exploded view of FIG. 4B, a reinforcement trim
466 is applied over the inside corner seam 464 to cover and
protectthe seam 464. Trim 466 comprises a trim face 468 with
reinforcement backing 470, which has a width that does not
extend as far as the width of the trim face 468 in some
embodiments. Adhesive 472 is used to apply the trim 466 over
the seam 464. Joint compound, including one coat joint com-
pound in accordance with embodiments of the invention, is
applied over the trim to hide the trim and seam. After it is
applied and dried, the compound can be sanded and painted to
provide a uniform aesthetic appearance.

The trim face 430 or 468 desirably comprises non-swelling
paper (natural or synthetic) in some embodiments. The non-
swelling paper is particularly desirable in one coat systems
since less compound will go over the paper and disguise any
unwanted swelling that might lead to bulging or other
unsightly results. For example, in some embodiments, the
face 430 or 468 has a dimensional stability of less than about
0.4% machine direction (MD) expansion and less than about
2.5% cross machine direction (CD) expansion (e.g., less than
about 0.3% MD expansion, and less than about 1.5% CD
expansion, such as less than about 0.2% MD expansion, and
less than about 1% CD expansion after 30 minute immersion
in water, ASTM C474-05, Section 12. It will be understood
that embodiments that pass testing relative to ASTM C474-05
can also exceed the minimum performance specifications
established in ASTM C475/C475M-12 Standard Specifica-
tion for Joint Compound and Joint Tape for Finishing Gyp-
sum Board.

In some embodiments, the face 430 or 468 has a thickness
from about 0.01 inches (=0.0254 cm) to about 0.125 inches
(=0.318 cm), such as from about 0.05 inches (=0.127 cm) to
about 0.0625 (=159 cm). It will be understood that the joint
tape can be composed of the same materials, characteristics,
and properties as the reinforcement trim face.

The backing 432 or 470 for the reinforcement trim 428 or
466 can comprise any suitable material that provides strength
to the trim composite. The backing material is useful to
reduce, control, or eliminate seam cracking in the wall angles
when new construction framing shifts and minor wall dis-
placement occurs. The backing material also, in conjunction
with the facing material, serves the function of forming a true
and straight angle line along the vertex where two walls join
or intersect at an angle. For example, the trim backing 432 or
470 can comprise a composite laminated structure, layered
paper (synthetic or natural), thermoplastic, thermoset, natural
or synthetic fiber, carbon fiber, polyester, polycarbonate,
fiberglass, non-woven natural or synthetic materials, woven
natural or synthetic materials, spun polyolefin, or metals such
as steel, e.g., electro-galvanized and/or hot dipped galva-
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nized, zinc phosphate treated and/or dried in place chromate
sealer, and/or other treated or coated metal and the like. For
example, in one illustrative embodiment, the backing 432 or
470 is formed of galvanized steel. The trim backing 432 or
470 desirably has any suitable thickness, e.g., a thickness of at
least about 0.010, e.g., about 0.012 inches (=0.030 cm) to
about 0.0625 inches (=0.159 cm), such as from about 0.012
inches to about 0.030 inches (=0.0762 cm). In some embodi-
ments of backing material, such as when galvanized steel is
used, the backing typically imparts a Rockwell hardness scale
B from about 45 to about 85, such as from about 55 to about
65, when measured according to ASTM E18-03.

Preparation of trims is illustrated in embodiments with
non-swellable paper face with galvanized steel backing. The
trims are prepared by running flat steel (on a spool) through a
series of progressive dies and the facing material and metal
backing are introduced just after the last set of dies. The
facing and backing can be hot-melt glued together in some
embodiments. Other techniques for forming reinforcement
trims formed from a variety of materials will be apparent to
one of skill in the art.

FIGS. 5-18 are photographic images depicting various
illustrative embodiments of the invention. In particular, FIG.
5 shows a cut away of board to reveal panel adhesive applied
to framing. FIG. 6 depicts a room installation after painting.
As seen in FIG. 6, a finished wall installation in accordance
with embodiments of the invention can achieve a level 4
drywall finish with one coat of joint compound and without
the need for multiple coats of joint compound as in conven-
tional systems. In addition, FIG. 7 depicts joint tape that has
been adhesively applied over the seams of gypsum panels
before the gypsum panels are treated with joint compound.

With respect to inside and outside corner installation, FIG.
8 depicts outside corner trims that are fabricated with non-
swellable paper face with metallic backing. Meanwhile, FIG.
9 depicts an inside corner reinforcement trim with non-
swellable paper face and metal backing being hand pressed
into place. FIGS. 10-11 depict application of trim embodi-
ments of the invention using a roller. FIG. 12 depicts outside
corner trim pieces. FIG. 13 depicts a room installation with all
inside and outside corner trims and flat joint tape installed.
FIG. 14 depicts flat joint tape on the inside corner trim on the
upper left-hand corner of the image. The lower right-hand
corner of the image depicts one coat of joint compound
applied to provide a level 4 drywall finish in accordance with
embodiments of the invention.

FIG. 15 depicts flat joint tape with one coat of joint com-
pound applied on the left side of the image. It can be seen that
a butt joint (cross machine joint) without taper has been
concealed with application of one coat of joint compound and
then sanding. The right side of the image depicts the finished
painted look. FIG. 16 depicts a room installation with joint
treatment installed while FIG. 17 depicts a finished wall cut-
away to reveal panel adhesive applied to framing with tape
and one coat of joint treatment. Furthermore, FIG. 18 depicts
a gypsum board with conventional level 4 drywall finish with
only a 12 inch wide feathering in accordance with embodi-
ments of the invention.

In these and other embodiments, joint compound compo-
sition in accordance with the present invention comprising (a)
binder, (b) hollow spheres (sometimes referred to as bubbles)
having an average isostatic crush strength of at least about 100
psi (e.g., at least about 250 psi) as measured according to
ASTM D 3102-78, and optionally other ingredients. Prefer-
ably, the joint compound composition exhibits low shrinkage.
For example, in some embodiments, the joint compound
composition exhibits a shrinkage of about 10% or less by
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volume, e.g., about 7% or less, such as about 5% or less, about
2% or less, about 1% or less, about 0.1% or less, or about zero
(no shrinkage) as measured by ASTM C474-05, Section 6.

The joint compound can have any suitable density, but
preferably is an ultra lightweight composition having a den-
sity of about 10 1b/gal or less, such as about 8 lb/gal or less.
For example, in some embodiments, the joint compound has
a density from about 2 Ib/gal (=240 kg/m>) to about 8 Ib/gal
(=960 kg/m>) (preferably from about 2 Ib/gal to about 6 1b/gal
(=720 kg/m>), more preferably about 3 1b/gal (=360 kg/m>) to
about 4 Ib/gal (~480 kg/m>)).

Generally, the composition is a drying type joint com-
pound, wherein the compound hardens by evaporation of
water. Thus, in some embodiments, the joint compound com-
position is substantially free of setting-type materials such as
calcined gypsum, cement, or other hydraulically setting
materials. Furthermore, in some embodiments, the joint com-
pound composition can desirably be substantially free of raw
materials such as bulk filler, clays, starch, or mica; including
such examples as calcium carbonate, expanded perlite, cal-
cium magnesium carbonate, limestone, calcium sulfate dihy-
drate, a gelling clay such as attapulgite clay, a delaminated
clay, such as kaolin clay, talcs, and diatomaceous earth. Fur-
thermore, the joint compound composition can desirably be
substantially free of any combination of the aforementioned
raw materials.

As used herein, “substantially free” of such setting miner-
als, bulk filler, clays, starch, mica, or a combination thereof
means that the joint compound composition contains either
(1) 0 wt. % based on the weight of the composition, or no such
setting minerals, bulk filler, clays, starch, mica, or a combi-
nation thereof, or (ii) an ineffective or (iii) an immaterial
amount of such setting minerals, bulk filler, clays, starch,
mica, or a combination thereof. An example of an ineffective
amount is an amount below the threshold amount to achieve
the intended purpose of using such setting minerals, bulk
filler, clays, starch, mica, or a combination thereof as one of
ordinary skill in the art will appreciate. An immaterial amount
may be, e.g., below about 5 wt. %, such as below about 2 wt.
%, below about 1 wt. %, below about 0.5 wt. %, below about
0.2 wt. %, below about 0.1 wt. %, or below about 0.01 wt. %
as one of ordinary skill in the art will appreciate. However, if
desired in alternative embodiments, such ingredients can be
included in the joint compound composition.

In alternative embodiments, bulk filler (e.g., calcium car-
bonate or limestone) or delaminated clay, such as kaolin clay
may be present. These raw materials can be added, in some
embodiments, to tailor the joint compound for the subjective
feel desired by the end user during the application process.
These raw materials, as used herein, do not otherwise change
the physical properties of the joint compound. In such
embodiments, up to about 40 wt. % of bulk filler, such as
calcium carbonate or limestone, can be included. If included,
in some embodiments, the bulk filler can be present, for
example, in an amount of up to about 35 wt. %, up to about 30
wt. %, up to about 25 wt. %, up to about 20 wt. %, up to about
15 wt. %, up to about 10 wt. %, up to about 5 wt. %, or up to
about 1 wt. % added based on the weight of the wet compo-
sition. Each of the aforementioned endpoints can have alower
limit, e.g., ranging from 1 wt. %, 5 wt. %, 10 wt. %, 15 wt. %,
20 wt. %, 25 wt. %, 30 wt. %, or 35 wt. %, as numerically
appropriate.

For example, in various embodiments, the bulk filler can be
present from about 1 wt. % to about 40 wt. %, e.g., from about
1 wt. % to about 30 wt. %, from about 1 wt. % to about 25 wt.
%, from about 1 wt. % to about 20 wt. %, from about 1 wt. %
to about 15 wt. %, from about 1 wt. % to about 10 wt. %, from
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about 5 wt. % to about 30 wt. %, from about 5 wt. % to about
25 wt. %, from about 5 wt. % to about 20 wt. %, from about
5 wt. % to about 15 wt. %, from about 5 wt. % to about 10 wt.
%, from about 10 wt. % to about 30 wt. %, from about 10 wt.
% to about 25 wt. %, from about 10 wt. % to about 20 wt. %,
from about 15 wt. % to about 30 wt. %, from about 15 wt. %
to about 25 wt. %, or from about 20 wt. % to about 30 wt. %.

If included, delaminated clay, such as kaolin clay, may be
present in some embodiments, for example, in an amount up
to about 5 wt. %, up to about 4.5 wt. %, up to about 4 wt. %,
up to about 3.5 wt. %, up to about 3 wt. %, up to about 2.5 wt.
%, up to about 2 wt. %, up to about 1.5 wt. %, up to about 1 wt.
%, up to about 0.5 wt. %, or up to about 0.1 wt. % added based
on the weight of the wet composition. Each of the aforemen-
tioned endpoints can have a lower limit, e.g., ranging from 0.1
wt. %, 0.5 wt. %, 1 wt. %, 1.5 wt. %, 2 wt. %, 2.5 wt. %, 3 wt.
%, 3.5 wt. %, 4 wt. %, or 4.5 wt. %, as numerically appropri-
ate.

For example, in various embodiments, delaminated clay,
such as kaolin clay, can be present from about 0.1 wt. % to
about 5 wt. %, e.g., from about 0.1 wt. % to about 4 wt. %,
from about 0.1 wt. % to about 3 wt. %, from about 0.1 wt. %
to about 2 wt. %, from about 0.1 wt. % to about 1 wt. %, from
about 0.1 wt. % to about 0.5 wt. %, from about 0.5 wt. % to
about 5 wt. %, from about 0.5 wt. % to about 4 wt. %, from
about 0.5 wt. % to about 3 wt. %, from about 0.5 wt. % to
about 2 wt. %, from about 0.5 wt. % to about 1 wt. %, from
about 1 wt. % to about 5 wt. %, from about 1 wt. % to about
4 wt. %, from about 1 wt. % to about 3 wt. %, from about 1 wt.
% to about 2 wt. %, from about 2 wt. % to about 5 wt. %, from
about 2 wt. % to about 4 wt. %, from about 2 wt. % to about
3 wt. %, from about 3 wt. % to about 5 wt. %, from about 3 wt.
% to about 4 wt. %, or from about 4 wt. % to about 5 wt. %.

Any suitable binder can be used to achieve desired joint
compound in accordance with aspects of the invention.
Desired binders hold particles in composition together and
form a film. In some embodiments, the binder is selected from
acrylic acid polymers, acrylic acid copolymers, alkyds, poly-
urethanes, polyesters, epoxies, and combinations thereof.
The binder in some embodiments has a glass transition tem-
perature (Tg) from about 32° F. (=0° C.) to about 70° F. (=21°
C.), e.g., about 32° F. to about 66° F. (=18° C.), such as from
about40°F. (=5° C.) to about 60° F. (=15° C.), e.g., about 55°
F. (=13° C.). In some embodiments, the binder has a mini-
mum film forming temperature (MMFT) from about 32° F. to
about 90° F. (=32° C.), e.g., from about 32° F. to about 86° F.
(=30° C.), such as from about 40° F. (=5° C.) to about 60° F.
(=15°C.), e.g., about 52° F. (=11° C.).

In some embodiments, the binder generally can be any
suitable film-forming resin (or combinations thereof) capable
of forming a solid film and binding solid materials to the
surface to which the joint compound composition is applied.
For example, the binder can be an acrylic acid polymer and/or
acrylic acid copolymer in some embodiments. The binder is
in the form of an aqueous emulsion in some embodiments,
with suitable latex emulsion media including, but not limited
to, acrylics, such as, for example, vinyl acrylics and sty-
renated acrylics. In some embodiments, suitable binder mate-
rials include acrylic latex, vinyl-acrylic, vinyl acetate, poly-
urethane, and/or combinations thereof.

Useful latex emulsion media include polyacrylate ester
polymers marketed under the RHOPLEX® trade names
(Rohm & Haas), acrylic polymers, vinyl acrylic polymers, for
example, vinyl acetate-butyl acrylate copolymers, styrene
acrylic polymers, and vinyl acetate polymers marketed under
the UCAR™ and NEOCAR™ trade names (The Dow
Chemical Company, Michigan) such as UCAR™ 367; emul-
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sion polymers products marketed under the VINREZ® trade
name (Halltech, Inc., Ontario); vinyl acrylic polymers mar-
keted under the Plioway® trade name (Eliokem, Ohio);
acrylic, vinyl acrylic, and styrene acrylic latex polymers mar-
keted under the AQUAMAC™ trade name (Resolution Spe-
cialty Materials, LLC, Illinois); and vinyl acrylic resin mar-
keted under the trade name VINREZ® 663 V15 (Halltech,
Inc., Ontario), which has a glass temperature of about 18° C.
Another vinyl acrylic copolymer binder is marketed under
product identification no. HP-31-496 (Halltech, Inc.,
Ontario), and has a glass temperature of about 0° C.

Suitable functionalized acrylics, alkyds, polyurethanes,
polyesters, and epoxies can be obtained from a number of
commercial sources. Useful acrylics are sold under the
ACRYLOID™ trade name (Rohm & Haas, Co., Pennsylva-
nia); useful epoxy resins are sold under the EPON™ trade
name (Resolution Specialty Materials, LL.C, Illinois); useful
polyester resins are sold under the CYPLEX® trade name
(Cytec Industries, New Jersey); and useful vinyl resins are
sold under the UCAR™ trade name (The Dow Chemical
Company, Michigan).

The binder can be included in the joint compound compo-
sition in any suitable amount. For example, the binder can be
included in an amount from about 5 wt. % to about 100 wt. %
by weight (on a solids basis) of the wet composition, such as
from about 20 wt. % to about 80 wt. %, from about 30 wt. %
to about 70 wt. %, from about 40 wt. % to about 60 wt. %, etc.

The hollow spheres contain self contained air bound by a
solid barrier. Since the airis contained within a solid shell, the
air does not coalesce such that, overall, the air can be distrib-
uted throughout the compound and maintain a substantially
uniform density. The hollow spheres facilitate a lower density
but desirably have good strength properties, such that the
hollow spheres impart crush resistance, such that the dried
joint compound, after application, is substantially non-fri-
able, in some embodiments, unlike conventional joint com-
pound, which is friable and brittle.

The spheres in some embodi